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(54) Apparatus for generating recording signal Including Image data and copy condition 
information 



(57) An apparatus (1) for generating a recording sig- 
r^l by converting an image signal and outputting the 
generated recording signal to an external device is pro- 
vided. The inr^ge signal included image data corre- 
sponding to an image to be displayed on a display 
screen of a display device. The image data Includes a 
plurality of data pieces each corresponding to different 
one of a plurality of image elements which compose the 
image. The apparatus includes: a control information 
placing device (3) for placing a control information piece 
(CCQ onto one of the plurality of data pieces corre- 
sponding to one of the plurality of image elements that 
is to be located at an outer edge portion (E) of the innage 
when the Image is displayed on the display screen; and 
a generating device (4) for generating the recording sig- 
nal by converting the innage signal including the repro- 
duction control information piece. The control 
information piece (CCl) includes Information to control 
an operation of the external device. 
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Description 

BACKGROUND OF THE INVENTION 
1. FieJd of the Invention 

[0001] The present invention relates to an apparatus 
tor generating a recording signal Including image data 
and control rnformalion intended for preventing the ille- 
gal copying of the image data, an apparatus for making 
a copy of the image data according to the control infor- 
mation, and a recording medium on which the image 
data and the control information are recorded. 



2. Description of the Related Art 

[0002] Generally, the image data or image information 
of movies or the like is protected by the copyright in 
many cases. The unauthorized copying of the image 
data protected by the copyright is basically prohibited. 
Therefore, a method is required to effectively prevent 
the illegal copying of the image data. 
[0003] The illegal copying of the image data based on 
the NTSC (National Television System Committee) sys- 
tem is generally prevented by the method described 
below. Specifically, the copy condition information 
(hereinafter refen-ed to as "CCI") is embedded before- 
hand in the portion of the signal containing image data 
which corresponds to the vertical blanking time. This 
CCI contains information indicating that copying the 
image data is prohibited or infonmation indicating that 
copying the image data is permitted only once. Upon 
detection of the CCI when copying image data, it is pos- 
sible to recognize whether the image data can be cop- 
led or copying it is prohibited. 

10004] However, the portion of the signal containing 
the image data which conresponds to the vertical blank- 
ing time performs the function of what is called the syn- 
chronizing signal. TTierefore. this portion is not 
important as image data. This portion is often removed 
in signal processing such as the digitizing process. In 
the digitizing process for recording image data on a 
DVD. for exanple. the signal portion con-esponding to 
the vertical blanking time is replaced with other synchro- 
nizing signals suitable for the digitizing processing. 
[0005] When this digitizing process is executed, there- 
fore, the CCI embedded in the portion corresponding to 
the vertical blanking time Is lost. As a result, the copying 
of the image data cannot be effectively prevented by 
CCI. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an object of the present invention 
to provide an image recording signal generating appa- 
ratus, an image recording signal recording apparatus, 
an copying apparatus, and a recording medium which 
can prevent the loss of the control information including 



the copy control information such as CCI and thus can 
prevent the illegal copying. 

[0007] The above-mentioned object can be achieved 
by a recording signal generating apparatus according to 
5 the present invention. The recording signal generating 
apparatus is an apparatus for generating a recording 
signal by converting an image signal and outputting the 
generated recording signal to an external device. The 
image signal includes image data con-esponding to an 
10 image to be displayed on a display screen of a di^Iay 
device. The image data includes a plurality of data 
pieces each con-esponding to different one of a plurality 
of image elements which compose the image. The 
recording signal generating apparatus includes: a con- 
/5 trd information placing device for placing a control infor- 
mation piece onto one of the plurality of data pieces 
con-esponding to one of the plurality of image elements 
that is to be located at an outer edge portion of the 
image when the image is displayed on the display 
20 screen; and a generating device for generating the 
recording signal by converting the image signal includ- 
ing the reproduction control information pieca The con- 
trol information piece includes information to control an 
operation of the external device. In addition, the external 
25 device is. for example, a signal recording device, a sig- 
nal transmission device, a signal reprodudng device, a 
copying device, signal processing device or the like. ' 
[0008] In this apparatus, the control information piece 
is placed onto one of tiie plurality of data pieces con-e- 
30 spending to one of the plurality of image elements that 
is to be located at an outer edge portion of the image 
when the image is displayed on the display screen. That 
is. the control information piece is placed onto an outer 
edge portion of the image. This means that the control 
35 information piece is contained In the image data. In 
other words, it becomes part of the image. 
[0009] Therefore, as long as contents of the image 
data is not directly or drastically changed, the control 
information piece is maintained. Accordingly, the control 
40 information piece is maintained, if a process of convert- 
ing a format of the image data into a different one while 
keeping contents of the image data, such as the afore- 
mentioned digitizing process, is carried out. Accord- 
ingly, it can be prevented that the control information 
-#5 piece is removed from the image. 

[001 0] In addition to this advantage, since the control 
information piece is placed onto the outer.edga.portion 
of the image, tiie control information piece isiinconspic- 
uous or invisible when the image is displayed on the dis- 
50 play screen. For example, when the image is di^layed 
on the display screen of a typical display device, the 
outer edge portion of the image Is hidden by a screen 
frame or the like. In this case, the control information 
piece is invisible. Although the whole of the image is dis- 
55 played in a visible state in another type of display 
device, the control information piece is tocated at Ihe 
outer edge portion of the image, so that it is inconspicu- 
ous. Accordingly, the degradation . of the quality of tiie 
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image can be prevented. 

[001 1 ] The control information piece may include copy 
condition information indicating whether or not copying 
the recording signal is permitted. Therefore, the copy 
condition irrformalion can be always maintained, so that s 
the image can be protected from illegal copying or the 
like. 

[001 2J Further, a copy protection information placing 
device may be added to the aforementioned recordir>g 
signal generating apparatus. The copy protection infer- to 
mation placing device is a device for placing a plurality 
of copy protection information pieces onto a plurality of 
data pieces each corresponding to different one of the 
plurality of image elements that is to be located at a part 
of the image to be displayed witWn a visible region of Uie is 
display screen. Each of tiie plurality of copy protection 
information pieces is a watermark, tor example. Further, 
inforn^tion to identify Uie data piece on which the con- 
trol information piece is placed may be placed onto the 
copy protection inforrifTation pieces. Therefore, an 20 
authorized reproduction or copying apparatus can cor- 
rectly detect the control information piece according to 
the copy protection information pieces. However, the 
effect of copy protection can be made strong, because it 
is very difficult or almost impossitJe for an unauthorized 2S 
reproduction or copying apparatus to find- the controf 
information piece. 

[0013] Furthenmore, if each of the plurality of data 
pieces is pixel data corresponding to a pixel of the 
image, and if the pixel data includes a luminance value 3o 
representing luminance of the pixel, the control informa- 
tion placing device places the control information piece 
onto the pixel data by replacing its luminance value with 
the control information piece. In this case, it is prefera- 
ble that the control information placing device has: a cal- 35 
culation device for calculating an average of a first 
luminance value included in the data piece pixel 
data) previous to a target data piece onto which the con- 
trol information piece is to be placed and a second lumi- 
nance value included in ttie data piece next to the target 4o 
data piece; a generation device for generating the con- 
trol Information piece by changing the calculated aver- 
age depending on whether or not copying the recording 
signal Is permitted; and a repladng device far replacing 
the lunlnance value of the target data piece with the 4S 
generated control information piece. Thus, the control 
information .piece is generated on the basis of the an 
average of luminance values included in the neighbor- 
ing data pieces located at both sides of the target data 
piece. Therefore, the value of ttie control information so 
piece is close to these luminance values. That is, 
although the value of the control information is clanged 
depending on whether copying the recording signal is 
permitted or not, a difference between the value of the 
control information piece and the luminance values of ss 
the neighboring data pieces is small. Consequently, the 
control information piece can be placed onto the image 
in such a way that it is inconspicuous or invisible, so tinat 



it can be prevented the degradation of the image. 
[0014] The above-mentioned object can be also 
achieved by a signal recording apparatus according to 
the present invention. This apparatus can generate a 
recording signal by converting an image signal and 
record the generated recording signal onto a recording 
medium readably by an external device for reproducing 
the recording signal. The image signal includes image 
data corresponding to an image to be displayed on a 
display screen of a display device. The image data com- 
prising a plurality of data pieces each corresponding to 
different one of a plurality of image elements which 
compose the imaga The signal recording apparatus . 
includes: a control intonmation pladng device for pladng 
a control information piece onto one of the plurality of 
data pieces corresponcfing to one of the plurality of 
image elements that is to be located at an outer edge . 
portion of the image when the image is displayed on the 
display screen: a generating device for generating the 
recording signal by converting the image signal includ- 
ing the reproduction control Information piece; and a 
recording device for recording the generated recording 
signal onto the recording medium. The control informa- 
tion piece includes infonnation to control an operation of 
tiie external device. Therefore, the image data including 
the control Information can be recorded on the record- 
ing medium, 

[001 5] The above-mentioned object can be achieved 
by a recording medium according to tiie present inven- 
tion. On this recording medium, reproduction data 
intended for a reproduction of an image is recorded. 
This reproduction data includes image data correspond- 
ing to the imaga to be displayed on a display screen of 
a display device. The image data includes a plurality of 
data pieces each corresponding to different one of a 
plurality of image elements which compose the image. 
Further, the reproduction data includes: a copy condi- 
tion information piece placed on one of the plurality of 
data pieces corresponding to one of the plurality of 
image elements that is to be located at an outer edge 
portion of the image when the image is displayed on tfie 
display screen. The copy corxiition information piece 
indicates whether or not copying the image data Is per- 
mitted. 

[0016] In the reproducing data, the copy condition 
information piece is placed on an outer edge portion of 
the image. Therefore, as long as contents of the Image 
data is not directly or drastically changed, the copy con- 
dition information piece is maintained. Accordingly, it 
can be prevented that the copy condition information 
piece is removed from ttie image, so that it can be effec- 
tively prevented illegal copying. In addition to this 
advantage, since the copy condition information p'ece is 
placed on the outer edge portion of thelmage, the copy 
condition information piece is irxjonspicuous or invisible 
when the image is displayed on the display screen. 
Accordingly, the degradation of tiie quality of the i mage 
can be prevented. 
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[001 7] Further, in the recording medium, a plurality of 
copy protection information pieces may be added to the 
reproduction data. In this case, the copy protection 
information pieces are placed on a plurality of data 
pieces each corresponding to different one of the plural- 5 
ity of image elements that is to be located at a part of 
the image to be displayed within a visible region of the 
display screen. Further, these copy protection informa- 
tion pieces includes information to identify the data 
piece on which (he copy condition information piece is 10 
placed. Therefore, when the reproduction data is read 
out and reproduced from the recording medium by an 
authorized reproduction or copying apparatus, such an 
apparatus can correctly delect the control information 
piece. However, the e;fect of copy protection can be is 
made strong, because it is very difficult or almost impos- 
sible for an unauthorized reproduction or copying appa- 
ratus to find the control information piece. In addition, it 
is preferable that each of the copy protection informa- 
tion piece is a watermark. 

[00181 The above-mentioned obiect can be achieved 
by an copying apparatus acconding to the present inven- 
tion. This copying apparatus is an apparatus for copying 
reproduction data intended for reproducing an image 
with an external devica The reproduction data includes 25 
image data~and-ar-copyxondition information piece, as 
stated above. The copying apparatus includes: an 
extraction device-for extracting the copy condition infor- 
mation piece from the reproduction data; a determina- 
tion device for determining on the basis of the extracted 30 
copy condition information piece whether or not copying 
the image data is permitted; and a copying device for 
copying the reproduction data if the determination 
device determines that copying the image data is per- 
mitted. Thus, by using this copying apparatus, it can be as 
restricted copying the reproduction data, "nierefora, it 
can be prevented illegal copying. 
[00191 Furthermore, in this copying apparatus, a 
repladng device may be added to the copying device. 
The repladng device is a device for repladng the copy 40 
condition infonmation piece currently placed on the data 
piece included in the image data with a new copy condi- 
tion information piece indicating that copying is prohib- 
ited. 

[0020] For example, if the current copy condition infor- 45 
mation indicates that copying is permitted, a copy of the 
reproduction data may be made. When the copy of the 
reproduction- data Is actually made, and it is reconled 
onto a recording medium for example, there is a case 
where it is needed to place this copy off the reproduction so 
data into the state that it is not allowed to copying any 
more. In order to implement this. The replacing device 
replaces the currently copy condition information piece 
with the new copy condition information piece indicating 
that copying is prohit«ted, 55 
[0021] The nature, utility, and further feature of this 
invenUon will be more dearly apparent from the follow- 
ing detailed description with respect to preferred 



emtxxJiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
beiow. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

FIG. 1 A is a diagram showing image data with copy 
condition information (CCI) embedded- therein 
according to an emtxxlimenl of the present inven- 
tion. 

FIG. IB is a diagram showing a waveform of a 
image signal containing the image data. 
FIG. 2 is a Wock diagram showing a cutting appara- 
tus according to an emtx)diment of the invention. 
FIG. 3 is a t>lock diagram showing a CCI embed- 
ding device of the cutting apparatus. 
FIG. 4 is a block diagram showing an copying appa- 
ratus according to an embodiment of the invention. 
FIG, 5 is a flowchart showing a copying process 
according to an embodiment of the invention. 
FIG. 6 is a block diagram showing another CCI 
emt>edding device according to an embodiment of 
the invention. 

FIG. 7 is a block diagram showing another copying 
apparatus according to an embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] An embodiment of the present invention will be 
described with reference to the drawings.. In the descrip- 
tion that follows, the present invention is adapted to a 
cutting apparatus for fabricating a stamper disk of a 
DVD and an copying apparatus for copying the image 
data or image information reproduced from the DVD. 



I. Outer Edge Area of Image 

[0024] Generally, a display unit or a display device for 
displaying an image based on the NTSC system 
includes a CRT (cathode ray tube), a POP (Plasma Dis- 
play Panel),or the like. Such a display unit receives an 
image signal transmitted from a television broadcasting 
station, for exanpla, arxJ displays an image con-espond- 
ing to the image data or image information contained in 
the image signal. 

[0025] FIG. 1 A shows the area of the image di^layed 
on a display unit. As shown in FIG. 1A, the area of the 
image reproduced on the display unit is an area G. The 
area of the image that can be actually recognized visu- 
ally by the user watching the display unit is'&n area HR 
(This area HR corresponding to a visible region of a dis- 
play screen of the display unit). The area HR is smaller 
than the area Q, and is generally located substantially at 
the center off the area G. The distance between the end 
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side of the area HR and the end side of the area G is R. 
The distance R varies with the type of the display unit. 
[0026] As described above, it is not that the display 
unit displays the entire area G of the image in a visually 
reconizable manner. Specifically, a virtual area HR is 
set a predetermined distance R inward of the outer 
edge (or the peripheral edge) of the image, and only the 
image within the area HR is displayed in a visually rec- 
ognizable manner. Therefore, the outer edge area E of 
the image, though reproduced, is not displayed in a vis- 
ually recognizable manner. For example, the outer edge 
area E is located under a screen frame of the display 
unit, and at a result, it is hidden by the screen frame. 
[0027] The reason for providing the outer edge area is 
that the image quality is often deteriorated in the outer 
edge area E of the image under the influence of the syn- 
chronizing signal corresponding to the vertical blanking 
time, and it is tjetter to hide this portion to stpply a 
higher quality of image to the user. 
[0028] A cutting apparatus according to an erribodi- 
ment of the invention embeds a CCI in the outer edge 
area E of the image. Although one CCI is embedded in 
the outer edge area E in the cutting apparatus 
described below, a plurality of CCIs may be embedded 
in the outer edge area E as shown in FIG. 1 A. Also, an 
copying apparatus according to an embodiment of the 
invention reads the CCI embedded in the outer edge 
area E of the image and determines whether the copy- 
ing of the image data is permitted or prohibited. 
[0029] FIG. 1B shows an image signal for displaying 
an image on the display unit i.e. an image signal of the 
NTSC system. This image signal contains a horizontal 
synchronizing signal Sh, a burst signal Sb, a main 
image signal Sg corresponding to the actual image, etc. 
The time corresponding to the main image signal Sg is 
the horizontal scanning time Ths, and the time between 
a given main image signal Sg and the next main image 
signal Sg is the horizontal blanking time Thb. 
[0030] The portion of the horizontal scanning time Ths 
con-esponding to the area HR (the image displayed in a 
visually recognizable manner) is the time Thr. This time 
will hereinafter be called the "visibly displayed time Thr". 
Further, the portion of the horizontal scanning time Ths 
corresponding to the outer edge area E of the image is 
the time Tht. This time will hereinafter be called the 
•invisibly displayed time Tht". The visibly displayed time 
Thr divided by the horizontal scanning time Ths is about 
90 % for the CRT. and about 97 % for the PDP. for exam- 
ple. 

[0031] In a cutting apparatus according to an embod- 
iment of the invention, the CCI is embedded in the main 
image signal Sg corresponding to the invisibly displayed 
time Tht. This is indicative of the fact that the CCI is 
embedded in the outer edge area E of the image. The 
image signal with the CCI embedded therein is transmit- 
ted or recorded in a recording medium. 



II. Cutting Apparatus 



[0032] FIG. 2 shows a configuration of a cutting appa- 
ratus 1 according to an embodiment of the invention. 
s The cutting apparatus 1 comprises a data generator 2, 
a CCI embedding device 3, an encoder 4. a laser gerv 
eralor 5, a light modulator 6, an objective lens 7. a spin- 
dle motor 13, a rotation detector 9, a rotation servo 
arcuit 8, a feed unit 12, a position detector 11 and a 
JO feed servo circuit 10. 

[0033] A stamper disk SP includes a resist U and a 
glass substrate 15. The cutting apparatus 1 sensitizes 
the resist 14 by the radiation of a light beam B thereby 
to form pits corresponding to the image data or the like 
fs in the resist 14. 

[0034] The cutting apparatus 1 fabricates the stamper 
disk SP by the following operation. 
[0035] Rrst. the data generator 1 generates the data 
Omage data) to be recorded in the disk. This data may 
20 contain audio information. Further, the data generator 1 
converts this data into an analog signal based on the 
NTSC system, and outputs this analog signal to the CCI 
embedding device 3 as a data signal Sd. 
[0036] Then, tfie CCI embedding device 3 embeds a 
2S CCI and a vmtermark (copy protection information or 
copyright information) in the data signal Sd-andTDotputs- 
the resulting signal as a embedded data signal Sdr. 
[0037] The CCI contains the information indicating 
that copying the image data recorded in the disk is pro- 
30 hibited or the information indicating that the image data 
can be copied only once. 

[0038] The watermark is the information indicating 
that the image data recorded in the DVD is produced 
legally The watennari< is embedded in tiie image area 
3S HR. The watenmark is embedded in such a manner as 
to be hidden behind the image so tiiat tiie image quality 
is not considerably deteriorated by embedding the 
watermark. Nornrwlly, the watermark embedded in this 
way cannot be recognized simply by watching the 
40 image. 

[0039] The watermark contains (Q tiie information on 
the type of the recording medium (DVD in the present 
embodiment) in which the image data corresponding to 
the data signal Sd is recorded, (ii) the information Indi- 
es eating the type of the recording medium in which the 
image data is transmitted (in the case where the data 
recorded in the disk is transmitted by broadcasting, the 
medium-used therefor/ such-as the catrfe television sys- 
tem or the satellite Isroadcasting system), (iii) the infor- 
so mation on the copying of the data recorded in the disk 
(i.e. the information irxlicating whether copying is possi- 
ble, copying Is possible only once, or copying is prohib- 
ited), (iv) the information indicating the name of the 
owner of the copyright for tiie image data, and (v) the 
55 information indicating the position where the CCI is 
located in the image. 
[0040] The encoder 4 processes the embedded data 
signal Sdr by such as inlerieave and eighl-sixteen con- 
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version thereby to generate the recording data signal Sr. 
In the process, the encoder 4 removes the portion of the 
embedded data signal Sdr corresponding to the vertical 
blanking time and, by adding a synchronizing signal 
anew, generates the recording data signal Sr. 5 
10041 J The laser generator 5 outputs a light beam B 
toward the stamper disk SP in order to form pits. The 
light modulator 6 modulates the intensity of the light 
beam B output from the laser generator 5 using the 
recording data signal Sr. Then, the objective lens 7 con- 10 
verges the modulated light beam 8 on the resist 14 of 
the stamper disk SP. 

I0042J At the same time, the spindle motor 13 rotates 
the stamper disk SP. and the rotation detector 9 detects 
the rotational speed of the stamper disk SP. Based on is 
the rotational speed thus detected, the rotation servo 
circuit 8 controls the rotation of the stamper disk SP by 
servo. The feed unit 12 moves the spindle motor 13 and 
the stamper disk SP radially of the stanper disk SP in 
accordance with the rotation of the stamper disk SP in 20 
order to form a spiral track configured of a train of pits 
arranged on the stamper disk SP, In the process, the 
position detector 1 1 delects the position of the feed unit 
12. The feed servo circuit 10 controls the movement of 
the feed unit 12 by servo based on the delected position 2s 
of the feed unit 12. 

[0043] As a result of the foregoing operation, the cut- 
ting apparatus 1 fabricates the stamper disk SP by fornv 
Ing a spiral track configured of pits corresponding to the 
recording data signal Sr on the resist 14 of the stamper 30 
disk SR This stamper disk SP is used as a cutting die 
for fabricating the DVD. 

[00441 After that, what is called the replication 
processing for molding the resin, forming a reflection 
film and forming a protective film is executed by use of 35 
the stamper disk SR In this way, the DVDs constituting 
replica disks having pits con-esponding to the recording 
data signal Sr are mass produced. 
[00451 A configuration of the CCI embedding device 3 
is shown in FIG. 3. In FIG. 3, the CCI embedding device. 40 
3 includes an A/D (analog/digital) converter 20. a delay 
device 21 , a synchronization device 22. counters 23, 24, 
a burst signal detector 25. a clock generator 26, positiori 
detecting circuits 27, 28, switches 29, 30 and a CPU 3 1 . 
The position where the CCI is embedded in the image 45 
data and the position where the watemiark is embed- 
ded in the image data are predetermined. The position 
information indicating^lhese- en* eddingi- positions- is 
stored in a memory in the position detectors 27, 28 (not 
shown), respectively In view of the fact that the CCI so 
embedding device 3 embeds the CCI and the water- 
mark in the data signal Sd, the position Information 
stored in the position detectors 27. 28 actually repre- 
sents the positions where the CCI and the watermark 
are embedded in the data signal Sd. 55 
[0046], The CCI embedding device 3 embeds the CCI 
and the watermark in the image data by the operation 
described below. 



[0047] First, upon application of the data signal Sd 
thereto from the data generator 2, the A/D converter 20 
converts the data signal Sd into a digital signal and out- 
puts it to the delay device 21 as a digital data sional 
Sdd. 

[0048] The burst signal detector 25 delects the burst 
signal Sb contained in the data signal Sd, and outputs it 
to the clock generator 26. The dock generator 26. 
based on the burst signal Sb. generates a dock signal 
Sdk functioning as a reference clock for controlling the 
whole CCI embedding device 3. This dock signal Sdk is 
output to the counters 23. 24 and the other component 
elements of the CCI embedding device 3. 
[0049] The synchronizing de/ice 22 extracts the hori- 
zontal synchronizing signal from the data signal Sd and 
outputs it to the counter 23 as a horizontal synchroniz- 
ing signal Sh. The synchronizing device 22 extracts the 
vertical synchronizing signal from the data signal Sd 
and outputs it to the counter 24 as a vertical synchroniz- 
ing signal Sv. 

[0050] The counter 23 counts the pulses of the clock 
signal Sdk input thereto during the period from the time 
point when a given horizontal synchronizing signal Sh is 
input to the lime point when the next horizontal synchro- 
nizing signal Sh is input, and outputs the count to the 
position-detecting drcurts-27r28 as-a count signal Sch . 
[0051 1 The counter-24 counts the pulses of the clock 
signal Sdk input thereto during the period from the time 
point when a given vertical synchronizing signal Sv is 
input to the time point when tfie next vertical synchroniz- 
ing signal Sv is input and outputs the count to the posi- 
tion detecting circuits 27, 28 as a count signal Scv . 
[0052] The position detecting circuit 27 generates a 
position signal Sswl indicating the position where the 
watermark is to be embedded, based on tfie count sig- 
rial Sch. the count signal Scv and the position Informa- 
tion in a memory not shown, and outputs it to the switch 
29. Assume, for example, that the watermark is embed- 
ded at four positions in the image area HR. Four posi- 
tion signals Sswl are output four times at 
predetermined timing while the signal associated with 
the image data passes through the switch 29. 
[0053] The position delecting drcuil 28 generates a 
position signal Ssw2 indicating the position where the 
CCI is to be embedded, based on the count signal Sch. 
the count signal Scv and the position information in a 
memory not shown, and outputs it to the switch 30 and 
the CPa'31 . Assume, for example, that the watermark is 
embedded at four positions in the image area HR. as 
described above. Then, the CCI can be embedded at 
one of the 16 positions in the outer edge area E of the 
Image. In order to realize this, the position signal Ssw2 
is output at predetermined timing. 
[0054] The delay device 21 delays the cfigital data sig- 
nal Sdd by the time required for the process in the 
counters 23, 24 and the position delecting circuits- 27, 
28. and outputs the delayed digital data signal Sdd to 
one of the input terminals of the switch 29 and the CPU 
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31. 

[0055] The CPU 3 1 generates a copyright iofbrmation 
signal Swm indicating the contents of the watermark, 
and outputs it to the other input terminal of the switch 
29. In the process, assuming that the watermarks are s 
embedded at four positions in the area HR as described 
above, four types of copyright information signals Swm 
are output to the switch 29 at predetermined timing, 
respectively. Each four of these watermarks constitute 
the information of the lo 
[0056] corresponding one of (i) to (v) above. Specifi- 
cally. these information are each embedded as four sep- 
arate watermarks. 

[0057] The information indicating the position where a 
CCI is embedded, for example, is recorded in the fourth is 
least significant bit of the pixel data (data conresponding 
to each pixel of the image) in which the watermark is 
embedded. The four-bit data obtained by combining the 
fourth least bits of four pixel data in which the water- 
marks are embedded represents the position where 20 
one CCI Is embedded. Assume, for example, that four 
watermarks are embedded in the area HR. Since the 
information indicating the position where one CCI is 
embedded is four-bit data, one of the 1 6 positions 
arranged in the outer edge area E can be specified as 2s 
the position where the CCI is embedded. 
[0058] Further, the CPU 31 generates a CCI signal 
Scci irvdicating the contents of the CCI and outputs it to 
one of the input terminals of the switch 30. In the proc- 
ess, the CPU 31 generates the CCI in the following 30 
manner. 

[0059] First, the CPU 31 calculates the average value 
between the value of the luminance contained in the 
pixel data immediately before the pixel data existing at 
the position where the CCI is to be enrtoedded and the 35 
value of the luminance contained in the pixel data imme- 
diately after the pixel data existing at the position where 
the CCI is to be embedded. Then, the CPU 31, when 
embedding the CCI indicating that copying the image 
data is prohibited, outputs the average value directly as 40 
the CCI signal Scci. In the case where the CCI indicat- 
ing that copying of the image data is permitted only 
once, on the other hand, the CPU 31 outputs the aver- 
age value plus a predetermined offset value as the CCI 
signal Scci. 45 
[0060] The switch 29, which is normally in the state 
pennitting the passage therethrough of the digital data 
signal Sdd, turns to the state permitting the passage of 
the copyright information signal Swm only when the 
position signal Sswl is output As a result, the embed- so 
ded data signal Sdw is generated, in which the copy- 
right Information signal Swm is embedded in the digital 
data signal Sdd, at the timing indicated by the position 
signal Sswl . This eniDedded data signal Sdw is output 
to the other terminal of the switch 30. 55 
[0061] Tho switch 30, which is normally in the state 
permitting the passage therethrough of the embedded 
data signal Sdw. turns to the state permitting the pas- 



sage of the CCI signal Scci only when the position sig- 
naJ Ssw2 is output. As a result, the embedded data 
signal Sdr is generated, in which the CCI signal Scci. is 
embedded in the embedded data signal Sdw. at the tim- 
ing indicated by the position signal Ssw2. This embed- 
ded data signal Sdr is output to the encoder 4. 
[0062] After that, the encoder 4, the laser generator 5, 
etc. operate in such a manner that the data signal 
including the image data in which the watermark and 
the CCI are embedded is recorded in the stanper disk 
SP. 

III. Copying Apparatus 

[0063] FIQ. 4 shows the copying apparatus C accord- 
ing to an embodiment of the invention. The DVD is mass 
produced by using the stamper disk SP fabricated by 
the cutting apparatus 1. Then, the DVD is reproduced in 
a satellite broadcasting or cable television broadcasting 
station. The reproduction signal obtained from the DVD 
is transmitted to the copying apparatus C as an analog 
data signal of NTSC system through the broadcasting 
medium of the satellite broadcasting system or the 
transmission medium of the cable television broadcast- 
ing system, as the case may be. The copying apparatus 
C then determines whether the analog data signal can 
be copied or not based on the watermark and the CCI 
contained in the analog data signal received. In the 
case where the analog signal can be copied, the partic- 
ular analog data signal is copied- to another recording 
medium. 

[0064] The copying apparatus C having the function 
described above comprises, as shown in FIG. 4. an A/D 
converter 40, delay devices 41. 52, 53, a synchroniza- 
tion device 42, counters 43. 44. a burst signal detector 
45, a clock generator 46, position detecting circuits 47, 
43, latches 49, 50, a CPU 5 1 . an adder 54, a divider 55, 
a switch 56 and a recorder 57. 

[0065] As described above, the positions where the 
CCI and the watermark are embedded In the image 
data are predetermined. The position information Indi- 
cating these positions are stored in a memory included 
in the position detecting circuits 47, 46 (not shown), 
respectively. In view of the fact that the copying appara- 
tus C copies the analog data signal, these position infor- 
mation actually indicate the positions where the CCI 
and the watermark are embedded in the analog data 
signal, respectively. 

[0066] The copying apparatus C operates in the fol- 
lowing manner. First, when the analog data signal Sa 
reproduced from the DVD and received through a 
broadcasting medium or a transmission medium is input 
to the copying apparatus C. the A/D converter 40 con- 
verts the analog data signal Sa into a digital signal and 
outputs a digital data signal Sad to the delay device 41. 
[0067] The burst signal detector 45 detects the burst ... 
signal Sb in the analog data signal Sa and outputs it to 
the clock generator 46. The clock generator 46 gener- 
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ates a clock signal Sclk functioning as a reference clock 
for controlling the copying apparatus C. based on the 
burst signal Sb, and outputs it to the counters 23, 24, the 
delay devices 52, 53 and the other component elements 
of the copying apparatus C. ^ 
[0068 J The synchronizing device 42 extracts the hori- 
zontal synchronizing signal from the analog data signal 
Sa and outputs it to the counter 43 as a horizontal syn- 
chronizing signal Sh. Further, the synchronizing device 
42 extracts the vertical synchronizing signaJ from the io 
analog data signal Sa and outputs ft to the counter 44 as 
a verllcai synchronizing signal Sv, 
[0069J The counter 43 counts the pulses of the clock 
signal Scik input thereto during the period from the time 
point when a given horizontal synchronizing signal Sh is is 
input to the time point when the next horizontal synchro- 
nizing signal Sh is input and outputs the count to the 
position detecting circuits 47. 48 as a count signal Sch, 
[0070] The counter 44 counts the pulses of the clock 
signal Sclk input thereto during the period from the time so 
potnt when a given vertical synchronizing signal Sv is 
input to the time point when the next vertical synchroniz- 
ing signal Sv is input, and outputs the count to the posi- 
tion detecting circuits 47. 48 as a count signal Scv. 
[00711 The position detecting drcuit 47 generates a ss 
position signal Spw indicating the positions where the 
walenmarks are embedded, based on the count signal 
Sch. the count signal Scv and (he position information 
stored in a memory not shown, and outputs it to the 
reset terminal of the latch 49. In the case where the so 
watemiark is embedded at four positions distributively 
in the area HR, for example, the position signal Spw is 
output four times at predetermined timing during the 
period when the signal corresponding to the image data 
IS being input to the latch 49. ^ 
100721 The position detecting drcuit 48 generates a 
position signal Spc indicating the positions where the 
CCI are embedded, based on the count signal Sch the 
count SignaJ Scv and the position information stored' in a 
memory not shown, and outputs K to the reset terminal 40 
of the latch 50 and the CPU 51. For exanpla, the posi- 
tion signal Spc is output at pr edetemiined timing corre- 
sponding to the positions where the CCI are embedded. 
[00731 The delay device 41 delays the digital data sig- 
naJ Sad by the time required for the processing in the 45 
counters 43. 44 and the position detecting drcurts 47 
48, respectively, and outputs the resulting signal to the 
input terminals of the latches 49, 50. the delay device 52 
and the adder 54. 

[00741 The latch 49 reads the watermarks from the so 
digital data signal Sad at the timing indicated by the 
position signal Spw. and outputs the copyright informa- 
tion signal Swm to the CPU 51. 
[00751 The latch 50 reads the CCIs from the cfigital 
data signal Sad at the timing indicated by the position ss 
signal Spc and outputs the CCI signal Scd indicating 
the contents thereof to the CPU 51. 
[0076 J The CPU 5 1 . in order to execute the process 



shown in FIG. 5. outputs a control signal Sc to the 
switch 56 based on the position signal Spc. the copy- 
nght infonnation signal Swm and the CCI signal Scd. 
[00771 The delay device 52 generates a delay signal 
Sdll by delaying the digital data signal Sad by one clodk 
in lemis of the clock signal Sdk and outputs the delay 
signal Sdll to the delay device 53 and one of the input 
terminals of the switch 56, 

[0078] The delay device 53 generates a delay signal 
Sdl2 by delaying the delay signal Sdll by one clock in 
terms of the clock signal Sdk and outputs the delay sio- 
nal Sdl2 to the adder 54. ^ 
[0079] The adder 54 generates a sum signal Sadd by 
adding the delay signal Sdl2 and the cfigitai data signal 
Sad to each other, and outputs the sum signal Sadd to 
the divider 55. 

[0080] The divider 55 generates a quotient signal Sdv 
by dividing the sum signal Sadd by "2" and outputs the 
quotient signal Sdv to the other terminal of the switch 
56. 

[0081 ] The delay devices 52, 53. the adder 54 and the 
divider 55 have the function of embedding a new CCI in 
the image data being copied by the copying apparatus 
C. These devices embed the CCI anew indicating the 
prohibition of copying the image data, in the case where 
the CCI embedded in the analog data signal Sad 
received by the copying apparatus through a broadcast- 
ing medium or a transmission medium indcates that the 
image data can be copied only once. Specifically, the 
average value is calculated between the value of the 
luminance contained in the pixel data immediately 
before the pixel data where the new CCI is embedded 
and the value of the luminance contained in tiie pixel 
data immediately after the pixel data where the new CCI 
is embedded, and outputs the calculated average value 
to the switch 56. As a result the image data being cop- 
ied by the copying apparatus C constitutes the Image 
data that can no longer be copied. 
[0082] The switch 56 then switches between the delay 
signal Sdll and the quotient signal Sdv based on the 
control signal Sc, and outputs one of the signals to the 
recorder 57 as a recording data signal Sn-. 
[0083] The recording data signal Sn- is output from the 
switch 56 only In the case where the CCI contained In 
the original analog data signal Sad Indicates that the 
image data can be copied only once. In such a case, the 
new CCI (I.e. the quotient signal Sdv).described above 
indicating that thacopying rs^pnohibitedrisroutput.as the 
recording data signal Srr at predetermined timing for 
embedding the new CCI. 

[0084] SubsequenUy when the recording data signal 
Sn is output the recorder 57 records the recording data 
signal Snr in a recording medium (such as a video tape 
or a writable optical disk). 

[0085] Now. the copying process executed by the cop- 
ying apparatus C will be explained with reference to 
FIQ. 5. This copying process is executed mainly by the 
CPU 51. 
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[00861 As shown in FIG. 5, the CPU 51 detects the 
watermark from the digital data signal Sas based on the 
copyright information signal Swn (step SI). 
[00871 Then, the CPU 51 determines whether the 
watermark is detected or not (step S2). In the case s 
where no watermark is detected, the CPU 51 outputs 
the control signal Sc to the switch 55 in order to copy the 
digital data Sad. In response to this, the switch 56 is 
operated to output the delay signal Sdll to the recorder 
57. As a result, the delay signal SdM is output to the io 
recorder 57 as the recording data signal Srr. The 
recorder 57 then records the recording data signal Srr in 
a recording medium (step S9). In this way, the image 
data in which no watermark is embedded indicates that 
the copying operation is permitted. Therefore, such is 
image data can be copied without any restriction. 
[0088] In the case where the watermark is detected, 
on the other hand, the CPU 51 determines the contents 
of the watermark thus detected (step S3). 
[0089] First, the CPU 51 determines whether the 20 
watermark is the one indicating that copying is possible 
only once (step S4). In the case where the watermark 
indicating that copying is possible only once is not rec- 
ognized, the CPU 51 controls determines whether the 
watermark indicates the prohibition of copying or not 25 
(step 86). In- the -case- where the^watermark rndtcating 
the prohibition of copying is recognized, on the other 
hand, the CPU 51 outputs the control signal Sc to the 
switch 56 thereby to control the switch 56 and shuts off 
the output of the recording data signal Sn-. Thus, the so 
copying process is ended. As a result, the image data 
the copying of which is prohibited is not copied. 
[0090] In the case where neither the watermark indi- 
cating that copying is possible only once nor the water- 
mark indicating that copying is prohibited is recognized. 35 
the CPU 51 executes step S9 and thereby performs the 
copying operation. 

[0091 J In the case where the watermark indicating that 
copying is possit>le only once is recognized in step S4, 
on the other hand, the CPU 51 detects the CCI from the 40 
digital data signal Sad based on the CCI signal Scd 
(step S5). 

[0092] The CPU 51 determines the contents of the 
CCI detected (step S7). Specrfically, the CPU 51 deter- 
mines whether the offset is added to the average value 45 
of luminance by embedding the CCI. In the case where 
the offset Is added, the CPU 51 recognizes that the 
image data can be copied only once. The CPU 51 then 
changes the CCI to the quotient signal Sdv (new CCI) 
output from the divider 56 (step S8), and executes the so 
process of copying the image data (step S9). 
[0093] In steps S8 and S9, the CPU 51 recognizes the 
timing at which the CCI embedded in the inrrage data is 
output to the recorder 57. based on the position infor- 
mation indicating the position of the CCI included in the ss 
position signal Spc and the copyright information signal 
Swm (watermark). Then, the CPU 51 turns the switch 
56 from the delay signal Sdll to the quotient signal Sdv 



at tNs timing. As a result, a new CCI (quotient signal 
Sdv) is added to the image data or the CCI embedded 
in the image data is replaced by a new CCI (quotient 
signal Sdv). This image data is output to the recorder 57 
as a recording data signal Srr. As a result, the image 
data is copied in which the CCI indicating that the image 
data can be copied only once has been changed to the 
CCI indicating that copying the image data is prohibited. 
[0094J In the case where the offset is not added in 
step S7, on the other hand, the CPU 51 recognizes that 
copying the image data is prohibited. Then, the CPU 51 
controls the switch 56 and thus shuts off the recording 
data signal Srr. As a result the image data is not copied. 
Thus the copying process is ended. 
[0095] As explained above, since the CCI is embed- 
ded in the outer edge area E of the image, the CCI is not 
erased even if the process for removing the signal cor- 
responding to the vertical blanking time is executed dur- 
ing the image processing. Even in the case where the 
process is performed for generating the recording data 
signal Sr with the intention of recording the image data 
in the DVD. the CCI can be left intact and thus the cop- 
ying restriction using the CCI can be accurately exe- 
cuted. In this way. the illegal copying can be effectively 
prevented. 

[0096] Also, sine the CCI is embedded in the outer 
edge area E of the image, the image quality deteriora- 
tion is minimized. Normally, the outer edge area E can- 
not be visually recognized by the user. Therefore, the 
image quality is not substantially deteriorated by 
embedding the CCI. Further, should the outer edge 
area E is visually recognized by the user, the image 
quality deterioration is not substantially caused by 
embedding the CCI. because the outer edge area of the 
image is neither important nor salient as compared with 
the central area of the image. 

[0097] Further, the CCI, which is embedded in the 
Image, can be transmitted without using other circuits 
than the Image processing circuit. 
[0098] Also, in view of the fact that the watermarks are 
embedded in the area HR and contain the position infor- 
mation indicating the positions where the CCI is embed- 
ded, the copying apparatus C can accurately grasp the 
positions where the CCI are embedded. 
[0099] Furthermore, since the CCI is described using 
the average value of the luminance of a plurality of pixel 
data, the process for embedding the CCI can be real- 
ized while minimizing the deterioration of the image 
qual'rty of the image data. 

[0100] Also, since the copyright information is not 
required to be added or rewritten when copying the 
recording data signal Srr in other recording media, the 
configuration of the copying apparatus C can be simpli- 
fied. 

[0101] By the way, in the cutting apparatus 1 
described above, the CCI is embedded only Qt.one point 
in the outer edge area E. However, different CCIs can 
be embedded at a plurality of points not more than 16 
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points. In tHs way, the removal of the CCI for theft can 
be more effectively prevented. Further, even in the case 
where some CCIs are lost due to noises, the other CCIs 
can maintain the copying information in the image data. 
[0102] Also, not only the CCI but also the other infor- 5 
mation to control operations of the cutting apparatus 1 
or the copying apparatus C can be embedded in the 
outer edge area E of the image. For example, if it is 
needed to change the operations of the cutting appara- 
tus 1 or the copying apparatus C depending on the kind io 
of medium through which the data signal Sd supplied to 
the apparatus, information indicating whether the data 
signal Sd has been supplied through the satellite broad- 
casting system or the cable television system can be 
embedded in the outer edge area E. 75 
[0103] In addition, the present invention is not limited 
to the case described above in which the CCI is gener- 
ated by using the value of the luminance contained in 
the pixel data immediately before the pixel data existing 
at the position where the CCI is embedded and the 20 
value of the luminance contained in the pixel data imme- 
diately after the pixel data existing at the position where 
the CCI is embedded. For example, the CCI can alter- 
natively be generated by using the luminance contained 
in two or three vertically adjacent pixel data. 25 
[0104] - - Ther foregoing description of embodiments 
refers to the configuration in which the CCI embedding 
device 3 is included in the cutting apparatus 1. The 
invention, however, is not limited to this configuration. 
For example, the CCI embedding device 3 can alterna- 30 
tively be included in the copying apparatus. In such a 
case, the CCI and the copyright information are embed- 
ded by the CCI embedding device 3 in the Image signal 
copied. For the image signal already copied, the copy- 
ing process is managed based on the CCI and the cop- ss 
yright information embedded. 

[0105] Also, in the copying apparatus C shown in FIG. 
4. instead of inputting the delay signal Sdl2 to one of the 
input terminals of the switch 56. the quotient signal Sdv 
with a predetermined offset value added thereto may be 40 
input to the same input terminal, which signal is 
replaced with the original quotient signal Sdv and output 
to the recorder 57. 

[01 06 J Further, the copying apparatus C shown in FIG. 
4 may be built in the cutting apparatus, and a recording <5 
data signal with a new CCI embedded therein may be 
generated based on an external data signal with the 
copyright information and the CCI embedded therein, 
which signal is recorded in the stamper disk thereby to 
produce the DVD. 5^ 
[0107] The foregoing description about the copying 
apparatus C according to the first embodiment refers to 
the case of copying the analog data signal Sa input 
through a broadcasting medium such as the satellite 
broadcasting system or a transmission medium such as ss 
the cable television system. In addition to this applica- 
tion, a configuration is possible in which the image sig- 
nal (the image signal with the copyright information and 



the CCI embedded therein) reproduced from the DVD 
produced by the cutting apparatus 1 is input to and cop- 
ied by the copying apparatus C. 

IV. Another version of CCI embedding device 

[0108] FIQ. 6 shows a configuration of another CCI 
en^edding device 3* according to an embodiment of the 
invention. In the cutting apparatus 1 described above. " 
the CCI embedding device 3 may be replaced with the 
CCI embedding device 3*. In FIQ. 6. the component 
members similar to the corresponding component 
members of the CCI embedding device 3 shown in FIQ. 
3 are designated by the same reference numerals! 
respectively, and will not be further described. 
[0109] With the CCI embedding device 3 described 
above, the average value of luminance is calculated, 
and this average value or the same average value with 
an offset value added thereto is used as the CCI. With 
the CCI embedding device 3*. in contrast, a preset fixed 
value is used as the CCI. 

[01 10] For example, a fixed value "00001000" is used 
as a CCI indicating that copying is possible only once, 
and a fixed value "OOOOIxxx- is used as a CCI indicating 
that copying is prohibited, where x designates an arbi- 
trary value. VVhen embedding an CCI, one of these fixed 
values is output to the switch 30 from the CPU 31'. 
[0111] In the case where a fixed value is used as a 
CCI, the calculation of the average luminance value is 
not required. Also, the digital data signal Sdd and the 
position signal Ssw2 are not required to be supplied to 
the CPU 3r of the CCI embedding device 3'. Therefore, 
the CCI embedding device 3' can simplify the circuit 
configuration. 

V. Another Version of Copying Apparatus 



[01 1 2] FIG. 7 shows a configuration of another copy- 
ing apparatus C according to an embodiment of the 
invention. In FIG. 7. the component members similar to 
the corresponding ones of the copying apparatus C 
shown in FIG. 4 are designated by the same reference 
numerals, respectively, and will not be further 
described. 

[01 1 3] In the copying apparatus C described above, 
the average value of luminance is used as a new CCI 
when embedding the new CCI in the Image data to bo 
copied. The copying apparatus C\ in contrast uses a 
preset fixed value as a new CCI. 
[01 1 4] For this reason, the copying apparatus C* com- 
prises a CCI generator 60 in place of the delay devices 
52. 53. the adder 54 and the divider 55 shown in FIG. 4. 
The CCI generator 60 outputs a CCI signal Sect' con- 
taining a CCI (a fixed value "0000 Ixxx", fffr example) 
indicating that copying is prohibited. This CCI signal 
Scci* is input to one of the input terminals of the switch • 
56 while the cfigitai data signal Sad is input directly to 
the other input terminal thereof. The switch 56 is turned 
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to the CCI signal Scci' at a timing when the CCI is 
embedded in the digital data signal Sad and the record- 
ing data signal Srr is output. As a result the CCI is 
embedded. In this case, the CPU 51 is supplied with the 
CCI signal Scci* detected from the digital data signal 5 
Sad by the latch 50. The copying apparatus C* which 
uses a fixed value as a CCI eliminates the calculation of 
the average luminance value and thus can simplify the 
circuit configuration, 

[01 1 5) In the case where information indicating which to 
medium is used for inputting the data signal Sd. a satel- 
lite broadcasting system or a cable television system, is 
embedded in the image data by a method similar to the 
one using the CCI, the number of types of fixed value is 
increased. For example, a fixed value "OOOOIxxx" is is 
used for indicating the image supplied by satellite 
broadcasting. Also, "0001 Ixxx" is used as a fixed value 
indicating the image supplied from the DVD. 

Claims 20 

1. An apparatus (1) for generating a recording signal 
by converting an image signal and outputting the 
generated recording signal to an external device, 
the image signal including image data correspond- 25 
ing to an Image to be displayed on a display screen 
of a display device, the image data comprising a 
plurality of data pieces each corresporxiing to dif- 
ferent one of a plurality of image elements which 
compose the image, characterised in that the appa- so 
ratus (1) comprises: 



6. 

a control information placing device (3) for plac- 
ing a control information piece (CCI) onto one 
of the plurality of data pieces corresponding to ss 
one of the plurality of image elements that is to 
be located at an outer edge portion (E) of the 
image when the image is displayed on the dis- 
play screen, the control information piece 
including information to control an operation of 40 
the external device; and 7. 
a generating device (4) for generating the 
recording signal by converting the image signal 
including the reproduction control information 
piece. ^ 

An apparatus (1) for generating a recording. signal 8. 
by converling an Image signal and recordingitha 
generated recording signal onto a recording 
medium (SP) readably by an external device for so 
reproducing the recording signal, the image signal 
including image data corresponding to an image to 
be displayed on a display screen of a display 
device, the image data comprising a plurality of 
data pieces each con-esponding to different one of ss 
a plurality of image elements which compose the 
image, characterised in that the apparatus com- 
prises: 



a control information placing device (3) for plac- 
ing a control information piece (CCO onto one 
of the plurality of data pieces corresponding to 
one of the plurality of image elements that is to 
be located at an outer edge portion (E) of the 
image when the image is displayed on the dis- 
play screen, the control information piece 
inducfing informabon to control an operation of 
the external device: 

a generating device (4) for generating the 
recording signal by converting the image signal 
including the reproduction control information 
piece; and 

a recording device (5. 6, 7. 10, 1 1 ) for record- 
ing the generated recording signal onto the 
recording medium (SP). 

The apparatus according to claim 1 or 2, wherein 
the outer edge portion (E) of the image is a portion 
located outside a visible region of the display 
screen. 

The apparatus according to claim 1 or 2. wherein 
the outer edge portion (E) of the image is a portion 
hidden by a screen frame of the display device. 

The apparatus according to clarm 1 or 2. wherein 
the outer edge portion (E) of the image is a portion 
located at an outer edge portion within a visible 
region of the display screen. 

The apparatus according to any one of claims 1 
through 5, wherein the control information placing 
device (3) places a plurality of control information 
pieces (CCIs) onto a plurality of data pieces each 
corresponding to different one of the plurality of 
image elements that is to be located at the outer 
edge portion (E) of the image when the image is 
displayed on the display screen. 

The apparatus according to any one of dainns 1 
through 6. wherein the control information piece 
includes copy condition information (CCI) indicating 
whether or not copying the recording signal is per- 
mitted. 

The apparatus according to any one of daims 1 
through 7 further comprising a copy protection 
information placing device (3) for placing a plurality 
of copy protection information pieces onto a plural- 
ity off data pieces each corresponding to different 
one of the plurality of image elements that is to be 
located at a pari of the image to be displayed within 
a visible region of the display screerr, the plurality of 
copy protection information pieces including infor- 
mation to identify the data piece on which the con- 
trol irrformation piece is placed. 
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10. 



11. 



The apparatus according to claim 8. wherein each 
of the plurality of copy protection information pieces 
is a watermark. 

The apparatus according to any one of claims 1 
through 9. wherein each of the plurality of data 
pieces is pixel data corresponding to a pixel of the 
image. 

The apparatus according to any one of claims 1 
through 10, wherein each of the plurality of data 
pieces is pixel data corresponding to a pixel of the 
image, the pixel data includes a luminance value 
representing luminance of the pixel, and the control 
information placing device replaces the luminance 
value with the control information piece. 



12, The apparatus according to claim 11. wheren the 
control information placing device (3) comprises: 

a calculation device for calculating an average 
of a first luminance value included in the data 
piece previous to a target data piece onto 
which the control information piece is to be 
placed and a second luminance value included £ 
in the data piece next to the target data piece; 
a generation device for generating the control 
information piece by changing the calculated 
average depending on whether or not copying 
the recording signal is permitted; and 3, 
a replacing device for replacing the luminance 
value of the target data piece with the gener- 
ated control information piece. 

13. A recording medium on which reproduction data 3i 
intended for a reproduction of an image is recorded, 
the reproduction data comprising: 

image data corresponding to the Image to be 
displayed on a display screen of a display 40 
device, the image data comprising a plurality of 
data pieces each corresponding to different 
one of a plurality of image elements which 
compose the image; and 

a copy condition information piece (CCI) 4S 
placed on one of the plurality of data pieces 
corresponding to one of the plurality of image 
elements-thatris to-beiocated-at-an outeredge 
portion (E) of the Image when the Image is dis- 
played on the display screen, the copy condi- so 
tion information piece indicating whether or not 
copying the image data is permrtted. 

14. The recording medium according to claim 13. 

wherein the outer edge portion (E) of the image is a 55 
:- portion located outside a visible region of the dis- 
play screen. 



15. The recording medium according to claim 13 
wherein the outer edge portion (E) of the image is a 
portion hidden by a screen frame of the display 
device. 

16. The recording medium acconding to claim 13 
wherein the outer edge portion (E) of the image is a 
portion located at an outer edge portion within a 
visible region of the display screen. 

17. The recording medium according to any one of 
claims 13 through 16. wherein the reproduction 
data includes a plurality of the copy condition infor- 
mation pieces (CCis) into a plurality of data pieces 
each corresponding to different one of the plurality 
of image elements that is to be located at the outer 
edge portion (E) of the image when the image is 
displayed on the display screen. 



20 18 



. The recording medium according to any one of 
daims 13 through 17. wherein the reproduction 
data further comprising a plurality of copy protec- 
tion information pieces placed on a plurality of data 
pieces each con-esponding to different one of the 
plurality of image elements Uiat is to be located at a 
part- of the image to be displayed within a visible 
region of the display screen, and the plurality of 
copy protection information pieces includes infor- 
mation to identify the data piece on which tfie copy 
condition information piece is placed. 



19. The recording medium according to claim 18. 
wherein each of the plurality of copy protectiori 
information pieces is a watermark. 

20. The recording medium according to any one of 
daims 13 tfirough 19. wherein each of the plurality 
of data pieces is pixel data con-esponding to a pixel 
of the image. 



21, 



An apparatus (C) for copying reproduction data 
intended for reprodudng an image with an external 
device, the reproduction data comprising: 

image data corresponding to the image to be 
displayed on a display screen of a display 
device, the image data comprising a plurality of 
data pieces each corresponding to different 
one of a plurality of Image elements which 
compose the image; and 
a copy condition information piece (CCI) 
placed on one of the plurality of data pieces 
corresponding to one of the plurality of image 
elements that is to be located at arrouter edge 
portion (E) of the image when the image is dis- 
played on the display scre«i, the copy condi- 
tion information piece indicating whether or not 
copying the image data is permitted. 
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the apparatus (C) comprising: 
an extraction device (50, 51) for extracting the * 
copy condition information piece from the 
reproduction data: 

a determination device (51) for determining on 5 
the. basis of the extracted copy condition infor- 
mation piece whether or not copying the image 
data is permitted; and 

a copying device (57) for copying the reproduc- 
tion data if the determination device deter- w 
mines that copying the image data is permitted. 

22. The apparatus according to claim 21. wherein the 
copying device (51) includes a repladng device for 
replacing the copy condition information piece cur- fs 
rently plained on the data piece included in the 
image data with a new copy condition information 
piece indicating that copying the image data is pro- 
hibited. 
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